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ABSTRACT

The identity of Hauffenia (Neohoratia) gasulli Boeters, in Gasull, 1981 , type material, with shell

topotypes and live specimens collected in neighbouring localities, has been established on the

basis of shell characters (statistical analysis DFA and Anova). Anatomical studies confirmed its

allocation to a new genus, Tarraconia, which is only known from the Iberian Peninsula. Wepre-

sent histological data to demonstrate the lack of a seminal receptacle, its function having being

transferred to a wide part of the proximal renal oviduct. This character, together with a well-de-

fined data set, including lack of a suboesophageal connective and a gastric caecum, penis size

and shape, and a well-developed bursa copulatrix fully protruding from the albumen gland char-

acterise the new genus. Tarraconia rolani, n. sp., is also described.

The function of the seminal receptacle having moved to a different part of the genital system,

found for the first time among Iberian hydrobiids, has occurred several times in the Hydrobioidea

evolution in different families, such as Hydrobiidae, Pyrgulidae, Pomatiopsidae, showing it not to

be a useful character to justify suprageneric-level taxa. Detailed anatomical studies are neces-

sary to unravel the obscure phylogenetic relationships of this group of gastropods, which, due to

their small size, yield very few diagnostic characters and a high degree of convergence.
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INTRODUCTION

Many of the initial descriptions of hydrobiid

species were based only on shell features,

mainly because often only empty shells were
found. Since shell characters are highly con-

vergent, most early supraspecific assess-

ments have to be reviewed to clear up the ex-

isting confusion and to establish a better

taxonomic classification (Falniowski & Szar-

owska, 1995).

Boeter's work (1988) on hydrobiid gas-

tropods from the Iberian Peninsula shows that

the problem is still greater among the minute

valvatoid Hydrobiidae species, the shells of

which are very similar and their anatomy un-

known or poorly known. Preliminary studies on

Iberian Peninsular hydrobiid snails (Ramos et

al., 1992, 1995: Arconada et al., 1996) showed
considerable morphological diversity and high

endemicity.

The case of Hauffenia (Neohoratia) gasulli

Boeters, in Gasull, 1 981 , clearly illustrates the

problem. It was described by Boeters in a

paper by Gasull (1981) reviewing the terres-

trial and freshwater mollusc fauna of Castel-

lón de la Plana Province, eastern Spain. The
description and illustrations were based on

shell characters, because Gasull only found

empty shells. The genus Hauffenia Pollonera,

1898, in which species here placed in Tarra-

conia were first included, is widely distributed

in freshwater springs on the Balkan Penin-

sula, Italy, France, Austria, Switzerland, and
Slovenia (Bole, 1967, 1970; Boeters, 1973;

Bernasconi, 1984; Haase, 1992, 1993; Bodon
& Giovanelli, 1994). Described as a subgenus
of Horatia Bourguignat, 1887, it was treated

as a full genus by Bole (1970) after studying

the anatomy of the type species, Hauffenia

tellini Pollonera, 1898. Neohoratia Schutt,

1961, was first described as a subgenus of

Horatia, then ranked as a subgenus of Hauf-

fenia by Boeters (1974) and raised to a full

genus by Bole & Velkovrh (1986). It is distrib-

uted in the Balkans, being represented on the

Iberian Peninsula.

In his 1988 paper, Boeters recognised the

existence of two genera of valvatoid hydro-

biids in Iberia: Horatia and Neohoratia, and in-

cluded the latter species as Neohoratia (?)

gasulli. He described differences in the shape
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of both the aperture and the shell in general

compared with the other Neohoratia species,

and pointed out the need for anatomical stud-

ies in order to confirm its generic allocation.

Within the framework of the macroproject

Fauna Ibérica, only empty shells of the

species were found at El Bañador, Altura,

Castellón, the type locality and thus far the

only known locality. However, many live spec-

imens, with shell characters agreeing with

those described by Boeters, have been col-

lected in several springs 3.5 km from the type

locality. Once the similarity in shell characters

with type material and newly collected topo-

types was established using both morpho-

metrical and microsculptural characters, study

of the anatomy, confirmed by histological evi-

dence, demonstrated that the combination of

character-states in that species does not fit

any known genus.

This paper aims to give a detailed account

of the species' morphology, describing a new
genus and a new species included in the sub-

family Hydrobiinae (sensu Giusti & Pezzoli,

1984, and Ponder & Waren, 1988).

MATERIALANDMETHODS

Material Studied

Snails collected for this study came from

the area marked in Figure 1 in the eastern-

most part of the Iberian Peninsula. They were
collected by hand, either by picking them off

the substratum, by washing stones, aquatic

vegetation, and dead leaves, or by sieving

mud and vegetation.

The stations are listed below consecutively

numbered and are referred to in the text by

this number. The spring name is followed by

biotope type, municipality, province, UTMco-

ordinates, collection date, collector's initials

(abbreviations given below). Locality names
and UTMare from the official map of the Army
Geographical Service. Below each taxon in

the following section, locality number, locality

name, museum catalogue number, and
preservation of specimens is given, except for

type material.

01 El Bañador (irrigation ditch), Altura,

Castellón, UTM: 30SYK145133. 7/3/1990,

Diego Moreno (= D.M.), Jose Miguel Remón
(= J.M.R.), Rafael Araujo (= R.A.), and
17/10/1992, D.M. and Nuria Martín (= N.M.).

02 Manantial La Esperanza (spring),

Navajas, Castellón, UTM: 30SYK132163,

Tarragona

/ Castellón
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tainer, followed by hot water (60°C, five sec),

and then fixing and preserving them in 70%
ethanol.

For anatomical studies, specimens were
dissected in water on a Petri dish with a black

layer of paraffin, wax and coal (Davis, 1967).

A Stemi SV8 Zeiss stereomicroscope was
used. Anatomical illustrations were based on
camera-lucida drawings. Since all anatomical

measures were taken from specimens fixed in

ethanol, a slight variation in relation to fresh

material values was expected, although the

effect should be similar in all the study popu-
lations.

Radula, protoconchs and opercula were ex-

amined with a Philips XL20 Scanning Electron

Microscope (SEM). Before the shells were
coated with a thin (10-15 nm) gold layer in a

Bio-Rad SC515 sputter coating unit, the shell

periostracum was removed by immersion in

5% commercial Chlorox (sodium hypochlo-

rite), the time depending on the thickness of

the sediment layer covering it. If necessary, a
fine paint brush was used to remove any per-

sistent material. The holotype was studied

without coating it. Radulae were extracted by
digestion of the head with diluted KOH at

room temperature. The same method was
used to clean the opercula. Both kinds of

structures were then rinsed in distilled water

and air-dried before mounting on stubs.

Histology

The shells of specimens used for dissec-

tions and histological studies were decalcified

in 5%agueous dilution of ethylenediaminete-

tracetic acid (EDTA). For histology, a male
and five females preserved in 70% ethanol

were dehydrated in different ethanol series

(10 min at both 80%, 90%, and 1 h at both

95%, 100%), transferred to benzyl benzoate,

and then embedded in 100% Paraplast Plus.

After 14 h in a heater at 59 °C, serial thin sec-

tions (4-6 (im) were made with a Leica RM
2045 microtome and hand-stained. Weused
the Carazzi's hematoxylin-eosin and azan
staining methods.

Morphometric Analysis

Eleven shell parameters and six operculum
parameters, as shown in Figure 2, were mea-
sured. The number of protoconch whorls was
counted, beginning at the initial suture

(Solem, 1976; Burch, 1982).

Radular central tooth width indicates the

distance between the outer cusps of the cen-
tral tooth.

Bursa copulatrix length does not include its

duct. Penis width excludes the penial lobe.

Maximum length of prostate, palliai oviduct

and ctenidium maximum length were mea-
sured without taking curvature into account.

Stomach width includes the oesophagus. For
the nervous system, RPG ratio was calcu-

lated following Davis et al. (1976).

We also calculated the following indices:

SL/SW, SUM, SW/AW, AL/AW and OL/OW,
which seem to describe better the shape of

the shell and operculum (abbreviations given

below).

All variables (mean value, standard devia-

tion and coefficient of variation) were stan-

dardized in order to avoid the effect of the

measurement scale. For shell variables, a
one-way analysis of variance (ANOVA) was
computed for each character to evaluate their

contribution to species differences and the

post hoc Scheffe's F test was used to exam-
ine the statistical significance of the differ-

ences between all pairs of means for each
level of the factor (population) with a probabil-

ity level of 5% (a = 0.05). The opercular and
anatomical variables were compared with a
t-test of independent samples.

In order to identify the most important mor-
phological attributes to distinguish directly be-

tween species when no anatomical data were
available, a discriminant function analysis

(DFA) was performed on shell measurements
(not ratios). For missing data, casewise option

was selected. The significance of the overall

discriminatory power of the analysis was
tested using the Wilks' lambda standard sta-

tistic. Standardized coefficients for canonical

variables and the canonical correlation (R)

were studied to examine each character's

contribution in the discriminant function and to

analyze the percentage of variance attributed

to interspecific variation, respectively. Classi-

fication functions were computed for each
group (population) to determine, with the

highest probability, to which population each
case most likely belonged. Cases were as-

signed to the group having the highest classi-

fication score.

Descriptive statistics were obtained using

the Statview 4.1 package for Macintosh. DFA
was performed using the Statistica 4.1 for

Macintosh, Statsoft, Inc., 1984-1994, and
Statistica for Windows, Statsoft Inc., 1995,

packages.
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FIG. 2. Shell and operculum measurements. , , D. Shell measurements. . Method employed for count-

ing protoconch whorls. The count begins at initial suture (Solem, 1976; Burch, 1982). E-F. Operculum mea-

surements (see abbreviations in text).

Abbreviations

Shell and Operculum Measurements
AH Aperture height

AL Aperture length

AW Aperture width

LBW Length of body whorl

NL Nucleus length of operculum

NW Nucleus width of operculum
NSW Number of spire whorls

OL Operculum length

OLWL Length of last whorl of operculum
OLWWWidth of last whorl of operculum
OW Operculum width

PNW Protoconch nucleus width

PW Protoconch width

SL Shell length

SW Shell width

WBW Width of body whorl

WAW Width of the antepenultimate whorl

WPW Width of the penultimate whorl

Anatomical Measurements
Ac Anterior chamber of the stomach
Ag Albumen gland

Be Bursa copulatrix

Ca Egg capsule

Cc Cerebral commisure
Cg Capsule gland

Cgl Left cerebral ganglion

CI Columellar muscle

Co Coiled part of the oviduct

Ct Ctenidium

Dbc Duct of the Bursa copulatrix
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FIG. 3. SEMmicrophotographs of Tarraconia gasulli shells. A-C: Holotype; D-F: from the type locality, El

Bañador, Altura, Castellón; G-l: from Manantial La Esperanza, Navajas, Castellón.

golden SEMpreparation); Ermita Na
Sra. de

la Esperanza (05) MNCN15.05/32065 (ethyl

alcohol material and golden SEM prepara-

tion); Font Nova (06) MNCN15.05/32063

(ethyl alcohol material).

Type Locality

The type locality is the only place described

in Gasull's paper (1981): El Bañador (01), Al-

tura (Castellón).

Morphology

Shell (Figs. 3, 4A-F; Table 1). The shell is

dextral, valvatoid, very small (SL: 1.24-1.92;

SW: 1 .1 8-1 .84), almost as high as wide, thin,

whitish, and translucent when fresh, with

3.5-4 whorls. The whorls are rounded, the su-

tures are deep, and the body whorl occupies

5/6 of total shell length. The aperture adhering

to the last whorl is rounded, with slight angu-

larity close to the penultimate whorl. Its outer
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FIG. 4. SEMphotomicrographs of Tarraconia gasulli shell and opercula. A, B. Holotype. C-H. From Manan-
tial La Esperanza, Navajas, Castellón. , . Shell from below (note wide umbilicus and typical varix behind
the outer lip); B, D. Protoconch; E. Protoconch sculpture. F. Part of the sculpture of the teleconch. G, H. Outer
and inner side of the opercula.
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TABLE 1. Shell measurements (in mm) of Tarraconia gasulli and T. rolani. L = Length, W= Width, SD =

Standard Deviation, CV = Coeff. of Variation, * n = 31

.
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FIG. 5. Shell, nervous system, palliai organs and digestive system of Tarraconia gasulli from Manantial La
Esperanza, Navajas, Castellón. A. Shell with an egg capsule in the umbilicus; B. Partial nervous system; C.
Osphradium and ctenidium; D. Lateral view of the shell. The U-shaped intestine can be seen by trans-
parency; E. Stomach. Scales bars: A, D: 1 mm; B: 250 ; , E: 500 ¡im. Abbreviations: Ac. anterior cham-
ber of the stomach; Ca. capsule; Cc. cerebral commisure; Cgl. left cerebral ganglion; Ct. ctenidium; Dgo. di-

gestive gland opening; Int. intestine; Lp. left pleural ganglion; Oes. oesophagus; Os. osphradium; Pc.
posterior chamber of the stomach; Psc. pleurosupraoesophageal connective; R. rectum; Sbo. suboe-
sophageal ganglion; Ss. style sac; Spo. supraoesophageal ganglion.
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TABLE 2. Operculum measurements (in mm) of Tarraconia gasulli (La Esperanza, Navajas) and
T. rolani. (La Carroba). SD = Standard Deviation, CV = Coeff. of Variation.
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FIG. 6. A-E. SEMphotomicrographs of Tarraconia gasulli radula from Manantial La Esperanza, Navajas,

Castellón. , . Transverse rows; . Central teeth; D. Central, lateral and inner marginal teeth; E. Lateral

view of the central, inner and outer marginal teeth; F Embryo before hatching after partially removing the

capsule.

tails are shown in Figure 8C, D. Penis and
prostate measurements are shown in Table 4.

The anterior part of the testis does not over-

lap the posterior chamber of the stomach. The
male gonad is very well developed, and con-

sists of multiple lobes that extend towards the

end of the body whorl (Fig. 7B). Inside these

lobes, maturation of the sex cells goes from

the outer part to the inner part so spermato-
gonia! cells can be found on the periphery and

spermatozoids in the centre (Fig. 9G). The an-

terior coils of the seminal vesicle overlap the

posterior chamber of the stomach. The poste-

rior vas deferens enters the prostate gland

approximately in the middle part. The vas ef-

ferens and seminal vesicle can clearly be
seen because of the iridescent pink sperm.

The prostate is typically bean-shaped and the

lumen U-shaped. The anterior deferens vas

can be seen near its anterior tip.
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TABLE 3. Radula of Tarraconia gasulli (La

Esperanza, Navajas) and T. rolani (La Carroba).

Formula and measurements (in urn).

T. gasulli

Variables

La Esperanza,

Navajas

T. rolani

La

Carroba

Central teeth (4)-5+C+(4)-5/1-1 5+C+5/1-1

Cutting edge
width =7.05 =8.3

Lateral teeth 4-5+C+4 6+C+4
Inner marginal

teeth 21-25 25-28

Outer marginal

teeth 11-18 14

The penis is inserted in the right middle part

of the neck. It is cylindrical in the transverse

section, very well developed, and has a

medium-sized roundish lobe on the concave

side in its central part. On histological slides,

no glandular structures were seen in this lobe

(Fig. 9H). The penis is slightly pigmented in its

distal part below the lobe, where it narrows

and finishes in a blunt tip. The narrow penis

duct is straight and lies towards the right

edge.

Remarks

The Segorbe population shows slight varia-

tions in shell proportions, but has the typical

shell shape and marked varix behind the

outer lip. The female genital system follows

the pattern described for T. gasulli, and the

penis seems to be more slender, having a

smaller lobe. Its geographical location be-

tween the type locality and Navajas led us to

include it as T. gasulli until new records are

available.

well preserved. In Benifaió, Valencia, only

three adult specimens, one juvenile and one
shell were collected. The female anatomy and
shell features suggest tentatively including

the Benifaió population as T. gasulli.

Tarraconia rolani Ramos, Arconada &
Moreno, new species

Type Material

Holotype (Figs. 10A, E, F) and paratypes

(Figs. 10C, G, I, 11B) (09) MNCN15.05/

33131 (ethylic alcohol material and golden

SEMpreparation) (30/9/1990), MNCN15.05/

33132 (in ethylic alcohol material and golden

SEMpreparation) (29/3/1990) (Figs. 10B, D,

H, 11 A, MNCN15.05/33136 (ethylic alcohol

and frozen material) (13/3/1999).

Localities

(07), MNCN15.05/33133 (dried and ethylic

alcohol material) (30/3/1990), MNCN15.05/

33134 (ethylic alcohol material) (25/7/1996)

and MNCN15.05/33137 (ethylic alcohol ma-
terial) (13/11/1999).

Type Locality

Irrigation ditch on the road from San Carlos

de la Rápita to Tortosa (08), La Carroba, Tar-

ragona.

Etymology

This new species is dedicated to Dr. Emilio

Rolan in recognition of his important contribu-

tion to Spanish freshwater malacological

fauna.

Habitat and Distribution

The species seems to be restricted to a few

localities in a small area in Castellón Province

in the easternmost part of Spain. It lives in

springs and irrigation ditches with clean water

and much aquatic vegetation. In these envi-

ronments, specimens can be found on the

vegetation, stones or even in the mud, to-

gether with a wide variety of other freshwater

molluscs, the most common being species of

the genera Pisidium, Melanopsis, Theodoxus,

Belgrandia, Pseudamnicola and Lymnaea.
Live specimens were found in all the locali-

ties, except the type locality, most being very

Morphology

Shell (Figs. 10, 11 A, B; Table 1). The shell

is dextral, valvatoid, very small, wider (1 .52-2

mm) than it is tall (1.17-1.80 mm), thin,

whitish and translucent, with 3.5-4 whorls.

Periostracum is yellowish. The whorls are

rounded, the sutures are deep, and the body

whorl occupies 5/6 parts of total shell length.

The aperture close but not adhering to the last

whorl, rounded, with a slight angularity close

to the penultimate whorl. Its outer lip is

straight, parallel to the columella or very

slightly inclined backwards, with a slight varix

behind the outer lip. The umbilicus is very
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TABLE 4. Anatomical measurements (in mm) of Tarraconia gasulli (La Esperanza, Navajas) and
T. rolani (La Carroba). SD = Standard Deviation, CV = Coefficient of Variation.
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500 M"1

FIG. 7. A. Uncoiled bodies without head of A. female and B. male of Tarraconia gasulli. Abbreviations: Be.

bursa copulatrix; CI. columellar muscle; Di. digestive gland; K. kidney; Int. intestine; Oes. oesophagus; Ov:

ovary; Pg: paleal gland; Pr. prostate; St. stomach; Sv. seminal vesicle; T. testis; Pvd. posterior vas deferens.
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5 oo Mm

FIG. 8. Female and male genitalia of Tarraconia gasulli from Manantial La Esperanza, Navajas, Castellón.

, . Anterior female genitalia (note the enlargement of the oviduct); C, D. Head of a male and penis. Ab-

breviations: Ag. albumen gland; Be. bursa copulatrix; Co. coiled part of the oviduct; Cg. capsule gland; Od.

oviduct; PI. penial lobe; Vc. ventral channel.
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FIG. 10. SEMmicrophotographs of Tarraconia // shells from the type locality (La Carroba, Tarragona). A,

E, F Holotype. B, C, D, G, H, I. Paratypes. The arrow in Fig. F indicates the slight varix behind the outer lip.

(note the embryo inside the umbilicus in Fig. I).

The radula is typically taenioglossate. The
total size of radular ribbon is 0.45 urn and is

medium-sized relative to mean shell dimen-

sion (Fig. 12A) (Hershler & Ponder, 1998).

The central tooth, with the usual butterfly-

shaped hydrobiid structure, has a slightly ex-

cavated cutting edge (Fig. 12B-D). The apex

is V-shaped with a long middle cusp and five

smaller cusps on each side that decrease in

size towards the edge (Fig. 12C). The lateral

wings have one cusp on each of the basal an-

gles. The lateral teeth have slender lateral

wings with one pointed basal cusp on each

side. They have a large wide central cusp that

points toward the central teeth, and 4 to 6

other cusps at each side, decreasing in size

(Fig. 12C-E). The two pairs of marginal teeth

have a long row of denticles of similar size

(Fig. 12E-F). Radular formula and measure-

ments are given in Table 3.

Female Reproductive System (Fig. 13A, B,

Table 4). The palliai oviduct is sometimes

slightly lengthened in its anterior part. The
capsule gland is about 1/3 the palliai oviduct.

The bursa copulatrix protrudes at the end of

the palliai oviduct. It is well developed,
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FIG. 11 . SEMphotomicrographs of Tarraconia rolani protoconch and opercula from the type locality (La Car-

roba, Tarragona). A, B. Protoconch; C, D, E. Outer and inner side of the opercula.

roundish, has a short duct and constitutes half

the length of the palliai oviduct. The renal

oviduct is unpigmented and forms a wide loop

leaning against the palliai oviduct.

Egg Capsule. Several specimens were ob-

served to be carrying a single egg capsule in-

side the umbilicus with an embryo at different

stages of maturation (Fig. 101).

Male Reproductive System (Fig. 13C, D,

Table 4). The posterior vas deferens enters

the prostate gland approximately in the mid-

dle part. The vas efferens and seminal vesicle

can clearly be seen because of the iridescent

pink sperm. The prostate is oval or bean-

shaped and the lumen U-shaped. The ante-

rior deferens vas can be seen near its anterior

tip.

The penis is inserted in the right middle part

of the neck. It is cylindrical in the transverse

section, very long and slender, and has a
small lobe on the concave side in its central

part that looks like a tip and forms a 90° angle

to the central axis of the penis. The penis is

not pigmented in its distal part below the lobe,

where it narrows and tapers at the end. The

narrow penis duct is straight and lies towards

the right edge.

Remarks

This species differs from T. gasulli in a set

of character states as follows: shell shape
(wider than taller), a much slighter varix be-

hind the outer lip, the shape of the cutting

edge of the central teeth, overall shape of the

bursa copulatrix, shorter duct of the bursa

copulatrix, penis size, overall shape of the

penis lobe, tapered shape of penis tip, lack of

pigmentation on the penis, and size and
shape of the anterior digestive system. Exter-

nal pigmentation appears lighter than in T.

gasulli.

Habitat and Distribution

The species seems to be restricted to a few

localities in a small area in Tarragona prov-

ince. It lives in springs and irrigation ditches

with clean water and much aquatic vegeta-

tion. In these environments, it can be found on
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FIG. 13. Female and male Tarraconia // genitalia. A, B. Anterior female genitalia (note the enlargement

of the oviduct); C, D. Head of a male and penis.

On the basis of shell characters (the only

characters available both from type material

and topotypes collected at the type locality of

T. gasulli), the ANOVA (Table 6) demonstrated
that the live specimens collected in the neigh-

bouring locality, Manantial La Esperanza,

clearly belong to T. gasulli. The only differ-

ences between both populations are the num-

ber of spire whorls (NSW) and the width of the

antepenultimate whorl (WAW). In addition.

ANOVAshowed significant differences be-

tween T. gasulli and I rolani for some of the

most important conchological variables stud-

ied. These differences are related to shell
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TABLE 5. F-values of the Anova statistical analysis

for shell variables and differences between popula-

tions resulting from the Scheffé Test. POP. 1: T.

gasulli (La Esperanza, Navajas). POP. 2: T. gasulli

(El Bañador, Altura). POP. 3: T. rolani (La Carroba).

Variables
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i \\

1.34

1.30

1.26

1.22

1.18

1.14

1.10

1.06

1.02

0.80

0.78

0.76

0.74

0.72

0.70

0.68

0.66

0.64

0.62

POP

WBW
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*

-1

T. gasulli (type loci

D T. gasulli (Navajas)

7. rolani (type lot.)

-10 -2

Root 1

FIG. 1 5. Plot of discriminant scores on the two canonical axes, obtained from DFAof shell measurements for

T. gasulli and T. rolani for the three populations considered. Confidence interval for ellipses: 0.95.

TABLE 6. t-values of anatomical variables for Tarraconia gasulli (La Esperanza, Navajas) and
T. rolani (La Carroba). * n.s.;

**
p < 0.05;

***
p < 0.001.

t-value (df) t-value (df) t-value (df)

OsL
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TABLE 7. Character and character-state scores for 13 characters and 6 genera. Tarraconia, n.g., is com-
pared with the valvatoid-hydrobid genera mentioned for Spain, and with other genera having a similar female

genital feature for Character 2. Character states have no phylogenetical significance.

Character and character-states

."3
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ever, according to Ponder et al. (1989), in

spite of the similarities between this species

group and the European Horatia-Pseudamni-

cola complex, they have several distinct fea-

tures (Table 7), such as a simple penis, a very

well-developed albumen gland with a bursa
copulatrix not protruding from it, up to two
pairs of basal cusps in the central tooth of the

radula, and a rectum that runs close to the

palliai oviduct and prostate without making
any loop.

Other groups of species without the semi-

nal receptacle are included in the family Pyr-

gulidae, in which glandular structures, such
as an oviduct with a blunt beak-shaped dilata-

tion or a pouch-like dilatation or simply a glan-

dulous oviduct loop without dilatation, can be
found instead of the seminal receptacle

(Radoman, 1983). The species belonging to

this family differ from all the others described

here in the glandular origin of this structures.

In addition, all the genera in this clade differ in

the most important characters, that is, they

have an oesophageal caecal chamber and a
radular central tooth without basal cusps and
without the typical lateral wings of the Hydro-

biinae.

The genus Gammatricula Davis, Liu &
Chen, 1990, was introduced to isolate two
species of Pachydrobiini (Triculinae, Poma-
tiopsidae) from China that have this female
character with the same shape and position in

the oviduct as described for Tarraconia, n. g.

In an investigation of the phylogenetic rela-

tionships of the new genus Tarraconia with

the aforementioned genera of Hydrobiidae

using PAUP 3.1 (Swofford, 1993), only 8 of

the 13 characters (all characters treated as
unordered and unweighted) for which enough
bibliographical data were available proved to

be informative (characters 2,4-10). Cladistic

analysis yielded three not fully resolved trees

(22 steps, C.I. = 0.66). It is well known that

cladistic methodology, mainly based on es-

tablishing phylogenetic relationships through

synapomorphies, is hard to achieve when few
characters are available or when there is a

high degree of homoplasy. Two main reasons
account for the lack of available morphologi-

cal characters in the case of hydrobiids: (1)

the minute size results in a very few diagnos-

tic characters and a high degree of conver-

gence between different taxa, and (2) most
European valvatoid hydrobiid genera have
scarcely been studied and very few charac-

ters are available for phylogenetic inferences.

In this case, the lack of data particularly af-

fects the genera Hauffenia and Horatia. More-
over, most of the characters compared in

suprageneric classifications in hydrobiids

(Ponder & Waren 1988; Davis et al., 1982;
Hershler, 1985) cannot be used when com-
paring genera or species. The few phyloge-
nies done in this sense show a high degree of

homoplasy in some of the most currently used
characters of shell and genital systems (Pon-

der et al., 1993).

The preliminary phylogenetic analysis

showed hardly any conflict among the ob-

served characters, although its validity is un-

certain due to the low number of available

data sets. The absence of a seminal recep-

taculum, its function being transferred to the

renal oviduct, is one of the most important

characters of this new genus. Nevertheless,

the fact that the function of a lost evolutionary

character has been taken up by similar struc-

tures in different and separated taxa, even be-

longing to different families (Hydrobiidae, Pyr-

gulidae and Pomatiopsidae), suggests that it

could be another case of parallel derived

change. This argument seems to support

Bodon & Giusti's (1991) hypothesis that the

family Moitessieridae, whose isolation as a

family was mostly based on this female
anatomical character (Boeters, 1973), should

only be considered as a junior synonym of Hy-

drobiidae. Nevertheless, while the obscure
phylogenetic relationships of this family are

being unravelled on the basis of well-founded

data sets, it is clear that the description of new
taxa might be based not only on one charac-

ter, but on a set of characters, with as much
detail as possible. Progressively thorough

knowledge of the European hydrobiid fauna
will help in tracing the evolution of characters.
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